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~ The MAILING DATE of this communication appears on the cover sheet with the correspondence address- 

All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1 . This communication is responsive to April 14, 2008 . 

2. The allowed claim(s) is/are 1, 3, 4, 6, 7, 11-18, and 34-46 . 

3. ^ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a) ^All b)DSome* c) □ None of the: 

1. ^ Certified copies of the priority documents have been received. 

2. □ Certified copies of the priority documents have been received in Application No. . 

3. □ Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 
* Certified copies not received: . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

4. □ A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 

INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient. 

5. □ CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) □ including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1 ) □ hereto or 2) □ to Paper No./Mail Date . 

(b) □ including changes required by the attached Examiner's Amendment / Comment or in the Office action of 

Paper No./Mail Date . 

Identifying indicia such as the application number (see 37 CFR 1. 84(c)) should be written on the drawings in the front (not the back) of 
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 

6. □ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 

attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 
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4. □ Examiner's Comment Regarding Requirement for Deposit 

of Biological Material 
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6. □ Interview Summary (PTO-413), 

Paper No./Mail Date . 
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9. □ Other . 
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Art Unit: 1796 



Allowable Subject Matter 



The following is an examiner's statement of reasons for allowance: Claims 1, 3, 4, 6, 7, 
11-18, and 34-46 are allowed over the closest references cited below. 

The present invention is drawn to a method for the preparation of a supported 
polymerization catalyst system comprising combining (i) a porous support, (ii) a polymerizable 
monomer, (Hi) a metallocene complex, and (iv) a cocatalyst in the order of (a) addition of the 
cocatalyst to the porous support, (b) addition of the polymerizable monomer, and (c) addition of 
the metallocene complex. 

The metallocene complex has the formula CpMX n ; salient features include: Cp is a 
single cyclopentadienyl or substituted cyclopentadienyl group optionally covalently bonded to M 
through a substituent, M is a group IVB metal, and optionally one X together with Cp forms a 
metallocycle with M (see claims for full structural details). 

In one embodiment of the invention, the metallocene is represented by the general 
formula shown below; salient features include: M is titanium or zirconium in the +2 formal 
oxidation state, X is a neutral r| 4 -bonded diene group having up to 30 non-hydrogen atoms which 
forms a 7r-complex with M (see claims for full structural details). 



The following references are representative of the state of the art with respect to 
supported catalysts containing a porous support, cocatalyst, and metallocene of general formula 
CpMX n : Canich et al. (U.S. 5, 057,475), Cady et al. (U.S. 6,462,161), Carnahan et al. (U.S. 
6,475,945), Maddox et al. (U.S. 6,437,060), and Reb et al. (U.S. 2003/0105252). Supported 
catalysts disclosed in these references are prepared by addition of cocatalyst to a porous support 
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followed by addition of metallocene complex, or by addition of the contact product of 
metallocene complex and cocatalyst to the porous support. Subsequent polymerization or pre- 
polymerization in the presence of the supported catalyst allows for contact of polymerizable 
monomer with the supported catalyst. 

The process of the present invention presents a departure from conventional processes for 
preparation of supported catalysts. In the present invention, cocatalyst is added to the support 
followed by the step of addition of polymerizable monomer to the support. In a subsequent step, 
a metallocene complex is added to the support. The inventive feature is addition of 
polymerizable monomer to the support prior to addition of metallocene. The resulting supported 
catalyst may be further contacted with further monomer in a polymerization or pre- 
polymerization reaction. The inventors disclose that polymerization carried out in the presence 
of supported catalyst prepared in this fashion exhibits a less deactivating kinetic profile 
compared with polymerization in the presence of supported catalyst prepared without addition of 
polymerizable monomer. 

The prior art of Andell et al. (WO 97/27224; equivalent U.S. 6,225, ,423) relates to a 
process of pre-initiation of a homogeneous catalyst system with an unsaturated compound in 
order to stabilize and protect the active center against decomposition reactions that threaten it 
during the process of preparing a supported catalyst. The reference teaches formation of a solid 
reaction product by reacting (contacting in organic solvent) a transition metal compound with an 
unsaturated compound. In a practical embodiment, the solid reaction product is the contact 
product of a transition metal compound, an unsaturated compound, and an organoaluminum 
compound (aluminoxane or alkylaluminum). The solid reaction product is recoverable and may 
be used as catalyst in subsequent polymerization. A heterogeneous catalyst may be prepared by 
contacting a solution of the solid reaction product with an inert carrier. 

Andell et al. does not teach or fairly suggest preparation of supported catalyst 
according to the process recited in the instant claims. Since the inventive feature of Andell et al. 
involves formation of a solid reaction product by reacting, minimally, a transition metal 
compound with an unsaturated compound, and since the solid contact product may be used as 
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catalyst without any porous support, one having ordinary skill in the art would not have found it 
obvious to modify the process of Andell et al. by contacting unsaturated compound with support 
in the sequence described by the instant claims. In light of these teachings, it is concluded that 
the invention of the instant claims is patentably distinct over Andell et al. 

Kamfjord et al. (Macromol. Rapid Commun., 1998, 19, 505-509) discloses a process of 
preparing supported catalysts by an incipient wetness method. The principle of the incipient 
wetness method is to add only enough solution of catalyst component to fill the pores in the 
support. The first step comprises adding a toluene solution of cocatalyst (MAO) to silica. In a 
subsequent step, a solution of metallocene (BuCp) 2 ZrCl 2 dissolved in unsaturated monomer (1- 
hexene, styrene, or 1,7-octadicne) is added to the support, whereby the liquid monomer is 
allowed to polymerize slowly. In these experiments, unsaturated monomer is used as diluent; 
apparently, this technique obviates use of additional solvent and allows for loading of 
metallocene (and monomer) according to the incipient wetness method. 

Kamfjord et al. does not teach addition of (BuCp^ZrCb and unsaturated monomer 
separately, with addition of unsaturated monomer to support prior to addition of metallocene, as 
would be required in the process of the instant claims. It would not have been obvious to one 
having ordinary skill in the art to modify the process of the prior art accordingly because there is 
no suggestion or teaching in Kamfjord et al. that such a modification adheres to the incipient 
wetness method for preparing supported catalysts. Furthermore, Kamfjord et al. does not 
disclose or fairly suggest preparation of catalysts comprising the metal complexes recited in the 
instant claims. In light of these teachings, it is concluded that the invention of the instant claims 
is patentably distinct over Kamfjord et al. 

Rytter et al. (Macromol. Rapid Commun., 2001, 22, 1427-1431) teaches a process for 
preparing supported catalyst by incipient wetness impregnation of silica with a solution of 
modified methylaluminoxane and (BuCp^ZrCb dissolved in 1-hexene. The purpose of this 
methodology is to eliminate a step in which a toluene solution of methylaluminoxane cocatalyst 
is added to silica in a first step, followed by evaporation of excess solvent. Simultaneous 
addition of cocatalyst, unsaturated monomer, and metallocene also allows for homogeneous 
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distribution of components throughout the support, rather than formation of a support core/ 
polymer shell configuration obtained by following the process taught by Kamfjord et al., supra. 
Therefore, it would not have been obvious to one having ordinary skill in the art to modify the 
process of Rytter et al. by preparing supported catalyst by sequential addition of components to a 
support as recited in the instant claims. Furthermore, Rytter et al. does not disclose or fairly 
suggest preparation of catalysts comprising the metal complexes recited in the instant claims. In 
light of these teachings, it is concluded that the invention of the instant claims is patentably 
distinct over Rytter et al. 

Chang (U.S. 6,184,170) teaches a method of forming supported catalysts using an olefin 
promoter to enhance catalyst activity. Promoters are represented by general formulae: (1) R- 
CH=CH 2 , where R is aryl or alkyaryl, (2) R'rVM-CH^H!, where M is C, Si, Ge, or Sn, and 
(3) Ph-SiR 1 R 2 -CH=CH2; these all qualify as polymerizable monomer. In an another aspect of 
the invention, the catalyst system is prepared by including an alpha-olefin co-promoter, added 
after addition of the promoter. Suitable alpha-olefins include 1-butene, 1-hexene, and 1-octene. 

Chang teaches that promoter may be added at any point during formation of the 
supported catalyst. A review of the processes illustrated in the disclosure and working examples 
is instructive. Catalysts are prepared by addition of the reaction product of metallocene and 
cocatalyst to support, followed by addition of promoter. In another method, metallocene and 
promoter are contacted for a designated time, the resulting contact product is combined with 
cocatalyst, and the mixture is added to support. In another process, the contact product of 
metallocene, cocatalyst, and promoter is added to support. One example of catalyst containing 
co-promoter is prepared by allowing metallocene and cocatalyst to react in a first step. In a 
second step, promoter (styrene) is allowed to react with the catalyst for a designated time. In a 
third step, co-promoter (1-hexene) is allowed to react with the resulting product. The reaction 
mixture is then added to support. 

It can be seen that all catalysts in Chang are prepared by adding a contact product of 
metallocene and cocatalyst to a support. The reference does not does not teach or fairly suggest 
addition of metallocene and cocatalyst to support separately, as recited in the instant claims, and 
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the reference does not teach addition of polymerizable monomer to support prior to addition of 
metallocene to support. Thus, it is deemed that one having ordinary skill in the art would not 
have sufficient motivation, and thus would not have found it obvious to modify the process 
disclosed in Chang. Furthermore, Chang does not disclose or fairly suggest preparation of 
catalysts comprising the metal complexes recited in the instant claims. In light of these 
teachings, it is concluded that the invention of the instant claims is patentably distinct over 
Chang. 

Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 
fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 
Allowance." 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rip A. Lee whose telephone number is (571)272-1104. The 
examiner can be reached on Monday through Friday from 9:00 AM - 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vasu S. Jagannathan, can be reached at (571)272-1 119. The fax phone number for 
the organization where this application or proceeding is assigned is (571)273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see <http://pair-direct.uspto.gov>. Should you have questions on the access to the 
Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll free). 



/ral/ 

Art Unit 1796 
July 9, 2008 

/VASUDEVAN S. JAGANNATHAN/ 
Supervisory Patent Examiner, Art Unit 1796 
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